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A method for transforming amorphous Silicon substrate to 
poly-silicon substrate is disclosed. The method includes: providing an 
amorphous silicon substrate and doping inert atoms to the substrate; and 
performing a heat process by heating the surface of the amorphous silicon 
substrate. 
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^ # 4& M ^ — 4£ W # B a a ^ (amorphous silicon)# 
%k%>$r B B a^(poly-silicon)^_^T* • 

— " 9t M ik. #r 

a Tfr f * It «. 4* 3l * A « # b b b # *i % ±. ' a * It 

0L*fc*ffi*J.i4^A*«*LsA: ' j& * #t 48. * ft # - ,1* 

# a a a ^ # f ft + * It 7G # * € -f" « « it * ' *f m Hk 

# ' a ifcifr^f r 46. a £ B B a^ j (LTPS, Low Temperature 
Poly Silicon)^ M i£ fa • g^|it^^^^>!i^^:^L 
TFT-LCDJ. $t _t ° 

&a-Si TFT-LCD^: JiH-^^ ' LTPS 
TFT-LCDf# € a a a It (ELA, 
excimer laser annealing) #j jjl ^. » # Jta #7 f# 

• ffij*tJ*tt**ft ' OiL#LTPS 
TFT-LCD-jSL^ H B a Ji#i.ta-Si TFT-LCD# ?>J & # ^ # ' 
"^T J-X^ $ t ^# t£i£ $ ita-Si TFT-LCD&fj 1004& _h » it 
£J 200cm 2 /V-sec ; IA«T«j|| TFT it. # #4: # It ']> -fa & it Jt 
4fe ' ^a-Si TFT-LCD^a 4ft ' °T l&TFT/L # ffi >h 50%^ _L ; 
ii & ^ W cj ^ (aperture ratio) » ^^^l^lKtT a-Si 
TFT-LCD^9 fcb ' LTPS TFT-LCDT «j|t&iJlJli$6<r##f 
& . JL ^ i£ 4l $ 4& » A& * ^ * t ^ # ^ ^- & %L 4fc ' 
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ffl * ft &) P-type ^ SS- M & ' # ft CMOS € & £r #| It 

' it P£ A I 1^ *t ^ *b • * ^ g ^ «p ^ 
Driver IC#M£fl§ ' Bk7&4MC#$* » Jt "*T « *ft 4? ft lit 
fc.|t/tf & # ' «^^f f f tAtl^^?^^ • 

$ flq — *t 4b ^ ft ^@ St * 3* ^ ( CVD, Chemical 
Vapor Deposition) #f It £ &i a-Silfr JH 4fe % ' ill 
ELA ( Excimer Laser Annealing) i§ $ fe, ® (process 

window)#. #t * (10-20 mJ/cm 2 ) • $ fl& a-SiM m % & Ifc & M 

m m & + # *«l a »'x#irit*^&^^^«t^sfej&^ 
a^^Af^^i^t » 5t so # * # FM&m *i A 4- ^ 

4t 7t # ft. * • 

*#9!4l3 ~ B 4*'- 4£H*# 

b b b # ^ * ' * jfe I* * « # *E *. /tf * * Jfe-* « 

5. ' it. ffij if J. # ° 

£ it /& -t it a #J ' * # ^ - ^ JHF # a a a # # & # 
H s a ^ ^ ' 3L # & & It # - # a B a ^ & ' J6. ** t£ # 

B a a ^^^it^t-^'f±a^4^##(doping)|[^ ; 
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M a a a & 4i * © # >& rfn it - & ^ ^ & & ^ f. 

%. ^l^Fa-Si#^^ poly-Si^ ifr ' & it # - ft '14 ft It 4i# Ifc 
IHii • ^ - If «14 a ft ^ -f - *» ft a * ft - ilLltii 
t£ a-Si^tT m f 4i * ' H^lf^^li B a a t^#^^if I 
(Eth)J-X -SL Ib^fi Jfe ft &(Ec) ' it ft it process window » 

- f 1 3" £ . 

& # 41 ft # A tyt&tikhfr b b b ^ 41 >fc t ' ^ *l* '14 

IL«t^-f-*t#^^5.^-«5Si-*&^tL«L ' & ft, > 
^ a - A ft, * ft ft * ' #*ptttt 

'14 ft ft T & * - 'It *4 ft A * 'It '14 ft * HL %~ %J ' * t 'It *4 

ftlt&te&ftft. : ^# B ^^^-^t ' «•» *4ft.*^ 
i% # sa fcb #] it & fc. f'J ' *fc *b • t£ 'If '14 ft It * 

4il-0. OOl^^W^fcb ; 4s. «E 4i # 

& '14 it # ' m *4 m M to # & r# m % & it - * 

&w ^jr& * 4i^ £ fl#4kj&--r& % 

& & ' *l & t£ £ £ ^ 4t & -f- s» ffi ^ g m © ' * 



«t ft & t£ * ^ # M jl ft & £ & S #, ^ ^ 3005. 450 
mJ/cm 2 ^ Pal o 

a • 

^-t^&feJitilNi HPS! ^r>§ &4b4- ^&m$L 
% a B a ^(MOSFETs)^LTl W (top gate)& • ^t430°C j\K & 

^#^^2000 A4La-Si#*&«f* > &£yfc$k-J9-&%>% 
500A^a-Si ' if^^f^^-^W^m*. (ELA) - 

-fc i£4t ELA4i#jr ' ^480°C - & a >ft (nitrogen flow) 
Z-T &frl0fr&itl JSL&BLJti ' H 4b 4fc - a-Si 

Tfr JS6 4fc -L ' iX 30ns flfc 4tf # £ M a A 95%# Bg $ # (scan 
overlap)i& 4r 4- ^ ^ # *fr (Argon ^tiD-^^ffl^-jfe^- 

«■ £ a a a ^ # j. £ m & ^ *h ' #»J ffl i> -f - 4" ^ # m & 

m - 3li«lLDD (li^lmra) la ^ - ^t430°C^L^..H 
T*'J m PECVD2T ' ikftfr & h 1000 A &<j Si0 2 ^ ^ & M 
& #& & >i (gate insulator) • ^T* W M^^l it 

# 4, $ ^ £ ^LTi/Al/Ti#*«fc«fci» A«*J • n ft & 



&4bJ5LJf& (hydrogenation). • SiNxP# j& M 
( capping layer) & *b & # + ° 

it it m & ffi ^ 51 1 - ffl 2£* ffl 34l + • ^ & 

ft lb ffl • >& ffi t A T & ^ I 5 ] #J «8t # # ' ft m 
% N-STD ( N-mos4i ^H^i) * N-Ar ( N-mos^ A||f 

) - P-STD ( P-mosI ^ B ) ^ «AP-Ar ( P-mos 
iiaAft.^-f ##) • |lim*T^lfc*A ' * - * ' & & 

^ #$MJL^£ $^'#t&ifc^(mobility)4L&£. 

; a N-mos 7t ft&W ' l4L^#st £ — £ M 

-ft > #<J 4& 120.S. 130 > °T IL $'J ilb g t ' ^All 

® (390-410 mJ/cm 2 ) ' tb ^ # & & ^ -f- ^ £ b s b ^ & fa 

ft IttKB (390-400 mJ/cm 2 )A ' ft^^^^flffe^^*- 

«r4t*&*ft4b*fc*. ' 

t to * & € * n & % & # * * ' * * * T JL & # 

& & * € -f- 5S # & 4^ - ^ tb # ft A # #J £ & & 
& • j^ffij^iH t^TA » ^ ^ N-mos it 

& t "f # ^ il #J *S 3» 48. ^ & # *fc A * + ' ^ * PI" 

16. « & M. * W ^ ' ^410 mJ/cm 2 ^ 4*'J » & F£ 4& tS & #) & 
1 5%£ ^ > ii J. P-mos^ 
3- > ^ A *. A ft lb • 



ft**^AB2» ib&^tfo #'J t & Ml K -t (grain 
size)*f jfe * # & (energy density) # ft 4b H ° ■& N t^Ti 

^^^fe ' |a ® (process window) 91 & & A • « £ 

& X. "t 2500-3000 |a ffl & W ' # # & ^ -f" # 

ft ' j»fl&&#*&>&-?-^^&#t* JL #<&ffl S'J A f» 4* A JL 
*j 360-380 mJ/cm 2 ^ Wp*^&tf*-ir##«$fe*1*£'ii. 

*. $L i& 4L i # & B ' /^^^^A £ #1 'l*^ ' ^i^J.^^ 

ft.* o 

^ ^ t f #- A SI 3 ' *t#*1t*fc#l + Jfe*#&*#tfL f * 

* -f - # » s & fcb ' ' ft * * 

optimum energy density) »T a**#4*tfli##.Sfc4T#**aP 
$itj#> Jta4 ' it#^#^^*- 5 Tffl^^t.#^^4t^X. 

* & tf #- it ffl 4 ' *b#'E*e4Li£^-?-fr$i&4L7r:& 

& 5. — JL # 3f ( ffl t it ) ' Hi ft # £ * & & 

& ^ * © # ft £> £ A # • 
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m & M _L it fa #'J fH & ' « # a. ' — *t a-Si^f ife-fi- 

* # fc & ' * * # - ft # at a* M ' *f *fe 4 A * -t 

_L & ^ #J -fit %%! * «. «, «W fl& * M * ' • *■ * B ^ 
i - n ^. $ * «, afl 

b \ %^% w it 

SMbffl ° 

B 2 -ft «■ ^ f afe *J 4l B a a *t x -t «■ *fe * S? & * ^ W ° 
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f 

* -f- (doping) *L« : J^A 

l% «■ # & # & & ^ * © *h a ^ 4t - & ^ * & 

2. *t 1» ft B * • * t i ^ - 

-ItlLft^-f-^^i— ft. ft * ft 
A ft. ft • 

3. ** t tt *'J ft B ^ 2 ^ ^f^^^*' *ttt 'ft a 

ft ,* ^ 4ft * ft. ft ° 

4. *° t # *•! ft SI ^ 1 *Jf m # * ' * t 'If **■ ft 
ft >» -f- fa 4* « # & ^ & 1-0.00 S $t fcb - 

5. *o t ffrJM'Jft E & 1 3g #f i£ 3r & ' £■ t t***4&ft 

ft £ ^ # ^ ^ fa « « *• # ^ ^ * ° 

6. ^o f tf j$. #»j ft B # 1 JJi m it ^ 2r & » * t i& 'If '14 ft 

ft^-f-^ftfti&^w^^ft**^^* 3 ** ° 

7. ** t ft * *'J ft B $ 1^ /^t * * ' * t ft 
tt >» # U & fa « & £'] 3r ^, it /fc • 

8. *, t if * *l ft B Ht m aft*. 2r * • * t « # A # 
«. b b b ii ^ i ffl a ° 

9. *o t tfr * #1 ft B $ 1 3i ^ 55* & ' * t tt % *L » 
#, A - * -fr * M i& H • 

10. *,tt||L^ftI|*9Jj(/»fiti** ' * t t* ^ 
^-f f<ti^ fe* ft B #.^^3005-450 mJ/cm 2 4LFa1 • 
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Ar Doping (40KV 0.1%) ELA 
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